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l. Summary of Experiments

1. Low-frequency wave correlations across the Gulf
Stream (Schmitz and Webster) -- As part of a continuing pro-
gram, moored Stations 343 and 345 were recovered and Stations
352 and 353 were set.

2. Near-bottom internal wave propagation across the
Continental Slope (Wunsch) -- Two Moorings (Stations 348 and
349) of a three-mooring array centered in position 39°50'N,

70°56'W were recovered. A detailed topographic survey was
made in the immediate area of the array.

3. Engineering evaluation of intermediate mooring
design (Walden) -- Moored Stations 343 and 345 were recovered.

4. Engineering evaluation and test of mooring wire and
hardware (Walden, Berteaux) -- Station 344, an engineering
surface mooring at Site L, was recoJered.

S. Engineering evaluation of the fishbite resistance
of PVC-jacketed dacron mooring lirne (Stimson) -- Station 355,

a twc-month surface mooring, was set at Si%a L.

6. A test of the corrosion resistance of mooring
components (Berteaux) -- Station 354, a six-month bottom

mooring, was set at Site L.

7. A hydrographic station section was made between
39°K and 40°N along 71°W (Stations 36 throucgh 43) (Volkmanu).

8. A prolonged {23-hour) CCTD station was taken at
position 3%°N, 71°W. Continuous lowerings from the surface
to the l60-meter level were made in an attempt to define
the density structure. Every fourth lowering was made to 700
meters. An XBT survey was made to define the temperature
structure ¢f the area (Volkmann).

9., 2an XBT section of the Gulf Stream was made on both
the northbound and the southbound crossings (Parker).
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10. Surface plankton tows were made daily for a study

of copepod densities (Walker).

11. Studies of the growth rates and life processes of
marine bacteria at oceanic depths (Jannasch); -- A package
containing bacteria samples was placed on Station 354 at a

depth of 5300 meters.
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2.

Chicnological Order of Events

n

Octoberx
October
October
October
Cctober
October
Octobear
October
Cctober
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October
Octcber
October
October
Qctober
October
October
Octcber
October
October
Octcter
October
October
October
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Cctocber

10 October
10 October
10 October
11 October
11 October
11 October
12 Octcber

1410

0020
6025-0815
0830-0850
3917-0945
0855

1100

1315
1329-1645
1815-1818
1850
1855-1915
1900-1920
0355
0854-0859
0910-0325
0948-1315
1330
1945-2005
1355-141¢
1500
1657-1659
1854-2028
22290 -

10 October 0153

0220-5700
0830
1405-31425
0715-1020
1630-17390
2000-2020
1730 -

13 Octobar 1600

Depart Woods Hole
Arrive Continental Slcpe array
Topographic survey

Recover Station 348

Recover Station 349

Aft cycloid fails

Depart Continental Slope array
Arrive Site D

Recover Station 345

Set Statiocn 352

Depart Site D

Piankton tow £1

Plankton tow %2
Arrive at Site J
Set Station 353
Plankton tow 23

W
-3
W

Recover Station

Depart Site J
Plankiton tow #4
Plankton tow £5

o d

rrive Sit: 1,
334
5

n

Set Station

wun

Set Staticn 3

Recover Station 344

Hydro station 235
Depart Site I
Plankton tow £6
Reccver U.R.I. mooring
Test lower CCTD

Plankton tow £7

Hh

CCTD station £1
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13 October 2020 -
14 October 1615

14 Octcber 0200-0215
14 October 1510-1530
}5 Octcber 0600

Hydro stations 36-43
Plankton tow £8
Plankton tow £9

Arrive Woods Hole
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3. Mcoxed Stations

Station 333
Station 223 was a1 Inicrzediate-depth mooring set in

position 35¢S8'N, 70°33°'W {Site J} on August 13, 1970. Tvo
cxperiments weo. .« J..3u2l:2 wiln this oooring: a correlation
cf low-freguency = :-2s acress the Gulf Stream with Station

245 and an engines-ing 2valuation of the capabilities and
design of this type of mooring. Instruments were placed at the
following depths:

Denth recorderx 2251 meters
Current meterx 2263 meters
Inclinometer 3185 meters
Current meter {Guxay) 4107 meters
Current ter 4115 meters
b ' Tension recorder 4412 meters

The mooring was released on the morning of Cctcber 8, 1970.
The orange hard hats of the main floatation contributed
significantly to an early sighting under adverse conditions.
The radio malfunctioned.

Water noise generated by the bow propulsion unit and
porpoise chatter prevented the use of the AMF fuli-mounted
transducer during r=covery. It was necessary tc secure the
forward cycloid when attempting to use the hull transducer.

The problem of porpoise chatter could not be overcome.

The recovery winch failed during this retrieval cperatioa.
Hauling was transferred to the ship's capstan and then to the
gypsy head of the hydrographic winch which was faster. The
line was allowed to spill into barrels and garbage cans to be

' spooled onto reels later.

4 Station 344
Station 344 was a two-month surface mooring set at Site L

in August, 1970 as an engineering evaluation c¢f mooring wire

: and hardware. The mooring was instrumented as follows:
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Telemetering tensiometex surface
Current meter (speed only) 13 meters
Tension reccrder 14 meters
Tension recorder 5248 meters

The mooring was released at 2220 on October 9, 1970, and
recovery was completed at 0153 on October 10. There was &
moderate sea of 10-12 feet running during this operation. A
heavy-duty, V-shaped stopper which was rigidly mounted on the
side of the ship was used to engage the upper 10 meter shot of
chain. This stopper took the strain off the mooring during the
initial lifting operation, enabling the main fioat to be
detached from the mooring with ease and safety.

The acoustic beacon leaked o0il and was not working when
recovered. The radio was operating correctly but had no tension
pulse. The plug at the lower end of the electrical cable that
connected the tension cell to the radio was fracturad. Thers
was evidence of fishbite on the upper 1000 meters of wire.

Station 345

Station 345 was an intermediate depth mooring set in
position 39°23'H, 70°59'W on August 18, 1970. This mooring
was set with Station 343, for an experiment involving the
correlation of low-frequency waves across the Gulf Stream.
The mooring was instrumented for an engineering evaluation of
intermediate mooring motions. The mooring was instrumented

as follows:

Current meter 1504 meters
Depth recorder 1505 metecs
Inclincometer 1960 meters
Current meter (dummy) 1372 meters
Current meter 2434 meters
Tension recorder 2495 meters

The release was fired at 1329 on October 6, 1970, and the
main floatation reached the surface 19 minutes later. 2an error

R

IR P

A et L8

vt bt b AR

U B bt o d sl )




in noting the position of the mooring placed the vessel 5 miles
north of the frue mooring site. The improper positioning of
the vessel, severe water noise and porpoise chatter made it
difficult to lccate the mooring. The mooring was finally
tracked down by means of direction finding on the radio and
towed hydrophones. Recovery was completed without incident
by 1644,

Station 348
Station 348 was part of a three-mooring array located at

position 39°50°'¥, 70°56'W. The mooring was set in August, 19/v,
with Stations 349 and 350 as an experiment designed to study

near-bottom internal wave propagation across the Continentai
Slope. Fig. 1 shows the position of the mooring in the array.
The mooring contained 2 current meters, one 1C meters off the
bottom and the other 3 metexrs off the bottom.

The mooring was released at 0850 on October 6, 1970. The
float surfaced twelve minutes later, 200 yards astern. Because
the mooring was short (14 meters), it was possible to recover
it in one lift.

Station 349

Station 349 was one of three moorings (348, 349, 350)
placed in position 39°50'N, 70°56'W as part of an array designed
to investigate near-bottom internal wave propagation on the
Continentai Slope. Fig. 1 shows the position of the mooring
within the array. The mooring had current meters at 97 meters,
10 meters, and 1.5 meters from the bottom. A modified acoustic
release was used that enabled the lower current meter to be

placed within two meters of the bottom.

The release was fired at 0917 on October 6, 1970. The
mooring was tracked acoustically as it rose to the surface.
The fivat broached nine minutes after release, 30 yards off
the port bow and was recovered without incigdert.

, i
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University of Rhode Island Mooring

A bottom mooring designed and equipped by the University
of Rhode Island had been set in position 35°44°'N, 70°37'W on
June 29, 1970. It was regquested that this mooring, with one
currert meter, be recovered on this cruise.

The mooring was released at 0715 on October 11, 1970, on
the fourth attempt. Because of its limited positive buoyancy,
the buoy required 2 hours 13 minutes to reach the surface.

The float was sighted ten minutes after surfacing, and recovery
was completed without incident at 1030.

The aiuminum float and mooring components where dissimilar
metals came in contact with each other were badly corroded.

The worst cox: 3sion occurred where steel shackles were in
contact with bronze thimbles.

Station 352
This station was a bottom mooring set in position 39°23'N,

71°01'W on October 6, 1970 as a continuing experiment investi-
gating near-bottom low-frequency wave correlation across the
Gulf Stream (with 353). It contained one current meter, 100
meters off the bottom. The mooring was scheduled for a
two-ronth deployment.

Station 353

Station 353 was a bottom mooring set in position 35°58'N,
70°35'W on October 8, 1970. Together with Station 352, it was
a continuation of the experiment investigating near-bottom,

low-frequency internal waves correlation across the Gulf Stream.
One current meter was placed 100 meters off the bottom. The
mooring was scheduled for a two-month deployment.

Station 354
This mooring was set as a six-month test of the corrosion

resistance of mooring components and hardware. The buoy was
deployed in position 34°02'N, 69°59'W (Site L) on October 9,
1970. Placed on the mooring for testing were an 850 current
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meter, a dummy VACM, a dummy tension recorder, and titanium
samples. In addition, a "bio-pack” was attached to the mooring.
This package contained bacteria cultures which were to be used
in a study of growth rates and life processes at oceanic depths.

Station 355
Station 355 was set on October 9, 1970, in position

34°02'N, 69°54'W (Site L). The mooring was one of a series
of moorings designed to test the fishbite resistance of jacketed

synthetic line. Except for a telemeterina tensiometer, the
mooring was not instrumented. Recovery was scheduled for
December, 1970.

Genexal

Moorings were set and recovered by procedures established
by the W.H.0.I. Moored Array project. Departures from these
standards were the recovery of Station 348 in a single lift by

means of the ship's crane and the stopping off of the surface
float of Station 344 in the rigid V-shaped stopper. The failure
of the rehaul winch curing the recovery of Station 343 was the

only serious problem experienced Zurirg cthe cruise. Before
deploying each mooring, the release was lowered t¢ the bottom
on the hydrographic wire where it was tested for proper
performance.

4. Topographic Survey on the Continental Slope

An array composed of moored Stations 348, 349, and 350

was set on the Continental Slope in positicn 39°5G°N, 70°56'W
on August 19, 1970. The moorings were closely spaced on a steep
slope with current meters located two and three meters off
the bottom. The experiment was a study of internal wave
propagation across the Continental Slope. In order to make
the results of the experiment more meaningful, the relative
position of the moorings and the details of the bottom
topography in the immediate area of the array had to be known.
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It was intended that the relative positions of the stations,
which were all bottom moorings, be determined and then, using
the moorings as reference points, a topographic survey be made
around the array. Acoustic ranging on the transponding release
of each mooring provided a means of positioning the moorings
relative to each other and of navigating the vessel relative
to the array.
The task of positioning the moorings was done in two
stages. First, the vessel was maneuvered into position over
Station 349. The direction and slant ranges of the other two ;
moorings were noted and a depth sounding was taken. This :

procedure was repeated over Stations 348 and 350. The result

was a usable approximation of the mooring positions for planning

the next stage. The second stage consisted of placing the

vessel one mile distant from the moorings and getting underway

on a steady course at a constant speed, passing the moorings

down the port side. During this run frequent measurements of

the ranges to each of the moorings were made, Plotting these

ranges on a maneuveiing board gave intersections at the

positions of the moorings. This procedure appears :0 have

positioned the moorings with respect to each other with an ;

accuracy of #25 meters. Figure 1 shows the relative positions

of the mcorings in the array. 3
Once the positions of the moorings were determined, the

topographic survey was started. Five north-south legs, each :

aprpoximately three miles long and one-half mile apart, were

made, bracketing the array. The north-south legs were tied

tcgether by two east-west legs. Constant course and speed

were maintained on each leg. A Gifft depth recorder was used

to obtain a continuous echo-sounding profile. Acoustic ranges

and bearings to the three moorings were taken at the beginning

and end of each leg for navigation. Fig. 2 is a chartlet of

the survey area showing 20-meter contours, ship's track, and

the position of the array.
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5. Hydrographic and CCTD Stations

It has been standard procedure on buoy cruises to take
a section of hydrographic¢ stations over the Continental Slope
to provide a long time series and history of the area. The
section is ausually made between 39°N and 40°N along 70°W with
stations spaced every ter miles. Depth of water ranges from
200 meters to 3200 meters. Un this cruise the sectior was
made on 13-14 Octcber along the 71°W meridian. It consisted
of Stations 36 through 43.

A prolonged CCTD cast (23 hours) was made in the vicinity
of 39°N, 71°W. To cbserve the density structure continuous
lowerings from the surface to 160 meters werc made. XBT's were
used to define the temperature structure. 2n XBT section of
the Gulf Stream was made on both the northbound and southbound
crossings. Surface plankton tows were made daily.
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STATION 343 ©

ST
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15 F7 CHAIN WITH
65 L. CANFORTH

RADIO FLOAT

6 m /4" CHAIN WITH 8 i6"
SPHERES EVENLY SPACED

DEFTH RECORDER- 343/

CURRENT METER - 3432

440 m 3/8" DACRON

482 m 3/8" CZCRON

INCLINOMETER - 3433

6 m 174" CHAIN WiTH 8 16"
SPHERE: EVENLY SPACED

CURRENT METER, DUMMY
18 m 3/8° DACRON

413 m 378" DACRON

483 m 372" DACRON

6 m 174" CHAIN WITH 7 16"
SPHERES £VENLY SPACED

CURRE'.T METER - 3434

290 m 9/16" NYLON

G m 3/8° CHAIN WITH 7 167
SFHERSS IVENLY SPACED

TENSIOMETER -3435

ACOUSTIC RELEASE,
TRANSPONDING

20 m 3/4° NYLON

10m 172" CHAIN
STIMSON ANCHOR, 3,100 LBS.
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WIRE ROPE

STATION 344

5/8" NYLON

™

15 FT. CHAIN WITH
65 LB. DANFORTH

TELEMETERING TENSIOMETER - 344/
10m CHAIN

CURRENT METER- 3442

TENSIOMETER - 3443

SWIVEL

500 m

ACOUSTIC BEACON

500 m
500 m

500 m

51S m
504 m

502 m

503 m

505 m

35l m

TENSIOMETER - 3444

85m 3/&° KVLCR WiTH 33 16"
GLASS SPHERES EVENLY SPACED

ACOUSTIC RELEASE,
TRANSPONDING
1€ m 3/4" KYLON

i5m 172" CRAWN
STIMSON ANCHOR, 5,600 LSS.
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RADIO FLOAT

im 3/4" NYLON
10 m 9/16" NYLON WITH 5 GLASS SPHERES

CURRENT METER - 345/ g )

o

el

o

DEPTH RECORDER - 3452

I AR A

454 m 3/8" DAZRON

il

STATION 345

INCLINOMETER - 3453
O 10 m 9/16" NYLON WITH 6 GLASS SPHERES :

CURRENT METER (DUMMY)

450 m 3/8" DACRON

10 m 9/16" NYLON WITH 5 GLASS SPHERES

CURRENT METER - 3454

50 m 9/i6" NYLON WITH 41 GLASS SPHERE

06 &

10 m 9/16" NYLON WITH 5 GLASS SPHERES
TENSIOMETER - 3455

wy

ACOUSTIC RELEASE,
TRANSPONDING

W el S vy ke

20 m 3/4" NYLON
5m 1/2" CHAIN
STIMSON ANCHOR, 3,200 LBS.
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LIGHT

RADIO

GLASS BALL FLOAT
I m CHAIN

CURRENT METER ~ 548/

5 m 9/16 NYLON

STATION 348 CURRENT METER — 3482

ACOUSTIC RELEASE,
TRANSPONDING

im 1/2" CHAIN
800 LR CYLINDRICAL ANCHOR
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STATION 349 l

LIGHT

RADIO

GLASS BALL FLOAT
| m CHAIN

CURRENT METER - 349/ ]

85 m 9/16" NYLON

CURRENT METER — 3492

5m 9/16" NYLON

‘1 ACOUSTIC RELEASE,
TRANSPONDING

(ELECTRONICS ONLY)

| CURRENT METER - 3493

ACOUSTIC RELEASE,
TRANSPONDING

(RELEASE MECHANISM ONLY)
800 LB. CYLINDRICAL ANCHOR
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STATION 352

Yy 1 |

- 11

I

s

LIGHT

RADIO

GLASS BALL FLOAT
im 4/2" CPAIN

CURRENT METER
(DUMMY)

I0m 9/16" NYLON

CURRENT METER - 352/

100 m 9/16" NYLON

ACOUSTIC RELEASE,
TRANSPONDING

i0 m 9/16" NYLON
3m 1/2" CHAIN

80C LB. CYLINDRICAL ANCHOR
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STATION 353

LIGHT
RADIO

SYNTACTIC FOAM FLOAT
Il m CHAIN

10 m 9/16" NYLON

!
g CURRENT METER -~ 353/
300 m 9/i6" NYLON

ACOUSTIC RELEASE,
TRANSPONDING

10 m S/16" NYLON

3m 1/2" CHAIN

800 LB. CYLINDRICAL ANCHOR
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STATION 354

ALL LINE
9/16" NYLON

LIGHT

RADIO

GLASS BALL FLOAT
I m CHAIN

CURRENT METER - 354/

15 m

CURRENT METER
(DUMMY)

IS5 m

TENSIOMETER
(DUMMY)

i5 m
Im 172" CHAIN WITH BIOPACK - 3542

-

I5 m

ACOUST:C RELEASE,
TRANSPONDING

I5m

3Im 1/2" CHAIN
800 LB. CYLINDRICAL ANCHOR
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(72" DACRON

STATION 355

9/16" NYLON

15 FT CHAIN WITH
65 LB. DANFORTH

\

! LIGHT
RADIO

P

CONICAL FLOAT
le TENSIOMETER

10 m CHAIN

500 m

490 m

! 500 m

FIBERGLASS FLOAT

500 m 172" DACRON

638 m
500 m

!
528 m ‘
3 ;
! 3
; 529 m
§l 50 m
1 509 m
A

TENSIOMETER -255/

g~
<. .
»

O 85 m 5/8" NYLON WITH 20 GLASS
SPHERES EVENLY SPACED

ACOUSTIC RELEASE,
TRANSPONDING

| S

30 m 9/16” NYLON

sm 1/2" CHAIN
STIMSON ANCHCR, 4000 LBS.
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UR.L

BOTTOM MOORING

0 RADIO

ALUMINUM DISCS

2 FT 9/16" NYLON

CURRENT METER

2 FT 9/16" NYLON

/" 250 LBS ANCHOR CHAIN
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18 GLASS BALLS BETWEEN TWO 54"

:l ACOUSTIC RELEASE, NCN- TRANSPONDING -

s i gl T o v e




